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 through ICT in developing countries
This book presents discussions of how information and communication 
technology (ICT) can play a vital role in developing education and thereby 
developing communities, countries and regions. Through examples of current 
research in developing countries, a number of  highly relevant questions and 
topics are dealt with, such as:
• Approaches to user involvement and participation in development
• Knowledge and its role in development, particularly in higher education
• Digital literacy and ways of developing it
• Pedagogic approaches
• Learning cultures in globalised education
• Teacher training and education
The chapters in this volume are written by members of the international research 
group on ICT for Development (ICT4D) at Aalborg University together with 
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fully on the relationship between ICT for development in the context of education. 
The book is essential reading for researchers, educational planners, policy  
ad visers, students and educators.
Contributors:
Ann Bygholm, Ramila Chandra, Vinesh Chandra, Mayela Coto,  
Marianne Georgsen, Kirsten Jæger, Md. Kamarul Kabilan,  
Md. Saifuddin Khalid, Mahbub Khan, Marianne Lykke, Sonia Mora,  
Tom Nyvang, Aparna Purushothaman, Sandra Safwat,  
Heilyn Camacho Nunez, Jacques Steyn, Pär-Ola Zander.
eLearning Lab at Aalborg University is an interdisciplinary unit 
with technology-enhanced learning as its  key area of research. 
Societal relevance, global application of educational technology, 
and re-design of learning tools and practice are all questions 
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and Communication Technology for Development). Questions 
relating to ICT4D and capacity development in general have 
been addressed for many years by researchers in eLearning 
Lab. Notable examples include the ELAC and VISCA projects 
experimenting with computer-supported collaborative learning 
and virtual universities in Latin America, and the MVU project in 
North Africa and the Middle East with ICT-mediated continuous 
education. However, it is only recently that activities like these 
have been emphasised and enhanced through the formation of a 
centre for ICT4D at eLearning Lab. This book is the result of the 
recent collaborations between eLearning Lab and scholars from 
all over the world in addressing questions of key importance for 
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the time. They broke away only from the religious argument favoring the au-
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be so. By understanding the world rationally one is empowered. Thus, knowl-
edge is power. 
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plexities of the world, without understanding it, it would be hard to manipulate 
it to the extent that humans have done. In previous and earlier eras during the 
history of humankind, important knowledge might have been rudimentary – 
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the ethos of this time, the British parliament also made available money for the 
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ven and interrelated systems and subsystems that support one another in order 



































knew just about everything, and younger generations learned from the village 
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all authors do not relate in the same way - we will return to this at the end of 
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What is the Goal of Development?




























1. It is relatively easy to measure, and therefore development studies (and 
ŚǼȱȱȱȱȱȱǲ
2. ȱȱ¢ȱ¢ȱȱȱȱȱȱǲ
3. ¢ȱ ȱ ȱ ȱ ǰȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ
generally also result in improvements in other areas of life. 
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and widened. The United Nations now use the Human Development Index 
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in the periphery of the main debate. The Gross National Happiness (GNH) ap-
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not endorsed by any authors in this book, the anti-theses to development are 
also relevant. One primitivist position is to point to the virtues of life and so-






















¢ȱ ǻŘŖŖŝǼȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǻȱ












ȱ ȱ¢ȱȱȱ ȱȱ ȱ ȱ
ȱȱȱȱȱȱȱ¡ǯȱǰȱȱȱȱ-








that strive to improve universities of the South without addressing the system 
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and well-being in many areas.
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• Tribhuvan university: hundreds of thousands of students and distributed 
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• European Humanities University: Transnational university with a mission 
ȱȱȱȱȱȱȱȱȱǰȱȱ










































ȱ ȱ ȱ ȱ ǻȱȱȱ ȱǼȱ ǻȱ ȱ ǯǰȱ
ŘŖŖŚǼǯȱȱȱȱȱęȱȱȱȱȱ






ȱȱ ȱ ȱ ȱȱȱ ȱȱ ȱȱȱȱ
ȱ ¢ȱ ȱȱǯȱ ȱ ȱ ȱȱ-
ȱȱȱȱȱ¢ȱȱȱȱȱ ȱ ȱ



























ȱ Ȭȱȱ ǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ¢ǰȱ ȱȱȱȱȱȱ¢ȱȱ¢ȱȱ












































































ȱ ȱ ¢ȱȱ ¡ȱ ȱ ȱ ¢ȱǰȱ ȱ ȱȱ
ȱȱ ȱȱȱȱȱȱ ȱ
ȱȱȱȱ¢ȱȱȱ¡ȱȱȱȬ-











































ȱ ȱ ȱ ǻǰȱŘŖŖŚǼϱǯȱȱȱȱ ȱȱ ȱ
ȱ ȱȱȱȱȱȱŚȱȱ¢ȱȱȱ


















hope that the reader will see this as a starting point for thinking about debates 
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the following way: 
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ICT for Development at Aalborg University and other interested par-
ties outside our own organisation. The motivation for the book is to 
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learning digital skills or, we might add, ways of using ICT for personal learn-
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try ranks in the 62th position out of 187 worldwide. In regional terms, this in-
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the Caribbean (UNDP, 2012).  
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of the supply of ICT workers (Mata, Matarrita, & Pinto, 2012), and in terms of 
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learning. In the same vein, Hissey (2000) and Mills and Treagust(2003) point 







ȱ ȱȱ ȱȱȱȱȱȱ ȱȬȱ-
Ȭǰȱ ȱ ȱȱ ȱ ǰȱ ȱȱ ǰȱ
ȱȱęǰȱǰȱȱȱ¡ǰȱȱȱȱ
ȱȱȱȱ ȱȱȱȱȱȱǯȱ
Methodology for Implementing the PBL Principles in the 
Programming Area
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present preliminary results of the evaluation and implementation phase.











The Pedagogical Model of UNA
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Students have low motivation
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Improve the link University - industry
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are or are not prepared. In this regard, we should not provide students 
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group work as a strategy for knowledge sharing, but that students should 
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Furthermore, the analysis reveals several key issues that are important for 




¢ȱȱȱ ȱ ȱ ȱǯȱȱȱ ȱȱȱȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱ
ȱěȱ ¢ǯ




























ȱ ȱ ¢ȱ ȱ ¢ȱȱ ǰȱ ȱȱ ȱ
45
they work.
Phase II: An Initial Design Solution
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sional development that allows them to: (1) strengthen their skills in designing 
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son, & Stigter, 2006). 
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• Formulation and investigation of exemplary problems. In order to under-
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ing gradually, and that they also need to be trained in how to deal with learn-
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The Problem: The Core of the Design
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tions to solve them.
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desired knowledge about paradigms, languages, methods, programming 
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terests of students. 
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25 students, and they are used to work in pairs, it takes long time to give 
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bers, thus students have more opportunities to learn how to share respon-
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4. 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plement self-assessment and peer-assessment strategies in the group work.
The Second Intervention
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ented programming with an emphasis on problem solving through the devel-
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agree with the statement. It is important to note that there is no intention to 























Preparation to face real-life problems and 
projects
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is good training for them with regards to their future professional work. 
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support to spend more time on supporting group work.
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larger groups while those of PII have not. Moreover, although IP students 












Lessons Learned and Future Work
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dent autonomy, new learning strategies, and development and use of re-
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aware of learning strategies that promote deep learning, lifelong learning, 
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the universities must prepare themselves in order to to be able to play this role. 
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2011–2012 61 (out of 142) 4.3
2010–2011 56 (out of 139) 4.3
2009–2010 55 (out of 133) 4.2
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Category Rate in the index
Very high 0.80 -1.0
High 0.60 – 0.79
Medium 0.40 – 0.59
  0.20 – 0.39
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from one university, six people from three SMEs and one representative of a 
governmental institution. The students, together with six representatives of the 
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stituted by one professor, the government representative, and two additional 
industry Helix people.
ȱȱ ȱȱȱȱȱȱȃȄȱǰȱȱ ȱ
thinking and designing but also implementing together. In this sense, all the 
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However, university authorities should start on the internal transformation 
work within triple helix and foster the use of ICT for development, meaning 
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industry, not only to know the kind of professionalism that the market needs 
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are not only the skills that are demanded by the labor market but also the skills 
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 Kolmos et al (2007, p. 5) state that
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3. Change at both the institutional and individual levels, 
4. Motivation, leadership and visions, 
5. Implementation strategy, 
6. ȱȱȂȱȱȱȱȱ
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frame of their values. 
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(Zeleny, 2005). 
Development of ICT Competences in SMEs Within the 
Triple Helix Framework
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students with one semester long internships. Even though the intervention had 
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The overall strategy targets to support the SMEs for an extended period of 








Development of Basic ICT Competences
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to understand and use IT.
ȱȱȱȱȱȱ ȱȱǰȱȱȱ-
ȱȱǰȱȱ¢ȱȱȱȱ¢ȱȱȱȱǯȱȱȱ






ȱ  ȱǰȱ  ȱ ¢ȱ ȱ ȱ ȱ ¡ǰȱ ¡ǰȱ ȱ
 ǰȱ¡ȱ ǰȱǰȱǰȱǰȱȱȱȱ














ǯȱȱȱȱ ȱ ȱ ǰȱ ȱȱ ȱ ȱ ǰȱ ȱ
ȱȱȱȱ ȱȱ ȱȱ ȱǯ
ȱȱȱȱȱȱȱȱȱǯȱǰȱ





ȱȱ¢ȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱȱ ȱ
































ȱȱȱȱ ȱ¢ǰȱ ȱ ȱ¢ȱȱ ȱȱȱȱȱ
ȱȱ ȱ ȱ ȱ ȱ ȱȱ ȱȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ  ȱ
ȱ¢ȱȱȱȱ ȱȱ ȱȱ¢ǰȱȱȱȱ-
bled development. 



















partnership and sold the idea to the partners. This does not mean that I was the 
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limitations be ignored. (Fahmy & Bygholm et al, 2012).









MBA (Master of Business Administration) program aimed at developing ap-
ȱȱȱȱ ȱȱȱęǯ
ȱȱȱ ȱ¢ȱȱ ȱȱȱ ȱ-
ȱȱǰȱ ȱȱȱȱȱ ȱȱȱȱ -















like Egypt and Vietnam (Fahmy and Bygholm et al, 2012).
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“Learning Situations” (LS) in Three Countries
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Some general observations were that few students had books but most had 
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this seemed to be out of habit. Apparently, all students were at the same level 
of understanding and learning – only two students seemed to be alone and not 
integrated in what was going on. One of them looked foreign. 
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vate universities, and a large number of private non-university institutions. In 
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MT) established in 1972. 
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ture of this learning situation is very obvious, and students are viewed as pas-
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their heads until the exams and simply pour it out of their heads into the exam 
papers. This is how they would pass the exams in Egypt. 
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higher than in Denmark. 
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as those applied in the observed learning situation, and the observed students 
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Despite being two separate institutes operationally, the TTSC and the TTSC-JS 









Methods – Participatory Rural Appraisal (PRA)
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at hand: Firstly, Gubbels & Koss (Gubbels & Koss, 2000) demonstrated a simple 
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Combinations and Sequences of Methods
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Triangulation — The Validation Process
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data triangulation is further divided into three types: personal triangulation, 
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Fig 1a. Between-method triangulation            Fig 1b. Personal triangulation
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weeks of an overall four-month stay in the village. However, validation by 
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Facilitation of PRA Methods
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stronger rapport building. 
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of the TTSC translated the problem-tree diagrams from Bengali into English. 
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The PRA Application Experience and Data Analyses
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 Table 1. Summary of Causes of the Problem
Causes Groups
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Beyond PRA: Mapping Barriers into Macro, Meso, and Micro Levels 
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Barrier Long delayed acquisition 
and repair of equipment
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Taking a step further from the above framework (Figure 2) and mapping (Ta-
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The Rationale for ICT Integration









to stay (Mishra & Koehler, 2006). 
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Designing a Workable Framework 
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on their own. Therefore it is imperative that a strategy needs to be developed 
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Several ICT integration strategies have been proposed but there is no one-
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b. ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
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and mentorship.
d. Collaborative planning at all levels.
e. Co-ordination of leadership at all levels.
f. ȱȱȱȱȱȱǯȱ
But in learning environments where ICT has never been implemented and is 











Layer 1 – The Community, Administration and Teachers
Community 
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(p. 3).
School Leadership
New initiatives like ICT integration should be treated similarly. Good partner-
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OECD (n.d.) study showed: 
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Layer 2 – Content, Technology and Pedagogy
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transported (when shipped by a donor overseas). 
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2007). Mind mapping is another useful tool for students to demonstrate their 
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dents to express their ideas through two and three-dimensional modeling and 
ȱȱ¡¢ȱȱȱȱȱǯȱȱȱȱȱ










ȱ Ǽǯȱ ȱ ǰȱ ¢ȱ ȱ ȱ ȱ ȱ ȱ-
ȱȱ ǯȱȱȱȱȱȱȱȱȱ ȱȱ
ȱȱȱȱȱȱȱǯȱȱȱ











ȱ ǻŘŖŖŞǼȱ  ȱ ȱ ȱȱȱ ȱȱȱ ȱ
 ȱ¢ǯȱ
 ǰȱ ȱ ȱȱ ȱȱȱ ȱȱ ȱ
¢ǰȱȱȱȱȱȱȱ¢ȱȱ¢ȱ£ȱȱ-








ȱ ȱ ȱ ǯȱ ȱ ȱ ȱ ȱǰȱǰȱ -



























































a poster-using Draw 
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should be kept as pets.
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5) Use rain gauge to 
ȱěȱ-
fall.
6) Display information 
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rainfall data in a table 
in Calc over a fort-
ǯȱȱȱ
is graphed. Students 
explain the graph and 
ȱȱȱȱ¢ǯȱ
From this knowledge, 
ȱȱ-
tions about rainfall. 





environment (Mishra & Koehler, 2006). 
ȱ ȱ ȱ ǻ
ȱǭȱǰȱ ŘŖŗŖǼȱ ȱ ȱ ȱ ȱ
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ȱ ȱ ȱ ȱ ȱ ȱ
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1) Classify food 
into the three ba-
ȱȱ
2) Explain main 
ȱȱȱ



















the task. Students 
work in groups and 
ȱȱ-
tion about food and 
¢ǯȱ¢ȱȱ
a storyboard on how 
they intend to tell 
their story. After-









ited using Windows 
Moviemaker or imov-
ie) ȱȱ ȱ
e.g. to the parents 







4) Explain the 
ěȱȱ¢ȱ
and malnutrition, 










































Layer Three – Sustainability
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were high levels of usage (Cawthera, 2002). 
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toral dissertation). Aalborg University, Alborg, Denmark. 
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of Bangladesh. The results of the workshops are interpreted through the use 
ȱȱǯȱ¢ȱȱȱȱȱ ȱȱ
ȱ ȱ ȱ ȱ ¢ȱȱ ǰȱ ȱȱ ȱȱȱ
ȱȱȱȱȱȱȱ Ě ǯȱ¢ǰȱ ȱȱȱ-
ȱȱ ȱȱ Ȃȱȱȱ ȱǰȱ ȱȱ -
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Introduction & Theoretical Background 
ȱȱȱȱȱ ȱȱȱ¢ȱȱȱȱȱȱȱȱ
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ladesh are still largely paper-based in their administration, and their transition 
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working. Jungk & Müllert, who themselves were strong believers in the power 
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for their abilities to formulate suggestions, although they did agree that it was 
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tion workers felt were important.















rebellion in East Pakistan (now Bangladesh). To this day, this is an important 














DU, we believe, is helpful in making it possible to address issues and problems. 
The Administration Worker
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graduates from Dhaka University. The upper middle management within the 
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ly illiterate (and ICT illiterate too).
The Role of Universities in Development
ȱȱȱ¢ȱ ȱ ȱȱ ȱȱ ¡ȱȱ Ȭ-
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The role of the administration is generally overlooked, however. This is un-
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situations, they may invent new modes of work, and it may be fruitful to 
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of group work, day 2
• Posters prepared by the groups presenting their work
• A small paper prototype
• ȱȱȱȱȱ
• Ěȱȱȱ ȱȱȱ
Follow-up data (interviews and observations): 
•  ȱ  ȱ ȱ ȱ  Ȧȱ Ě ȱ ȱ ȱ ȱ
 Ě 
•  ȱ ȱ ȱȱŚȱ 
• One day of parallel observations of seven administration workers in vari-
ous parts of DU






































What the Workers Envisioned, and How
Descriptions of Future Use
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the entire group in the workshop:
ȃȱȱȱȱȱȃȱȱȄǯȱǰȱ ȱ ȱȱ
make a database. The student applies online for his admission test. Then, the 
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• ȱ ȱ ȱ ǯȱ ȱ ¢ȱ ȱ ȱ ȱ ¢ȱ ǻȱ ȱ
Ǽȱ ȱȱȱȱȱǯȱ
ȱȱȱȱȱ¢ȱȱȱȱȱȱȱǻȱ
theory-driven) from the analysis of our data. 
The Foregrounding of Training
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In short, they were engaged learners. 
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initiative of the individual, is not what the administrative workers envision. 
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to be promoted by the top-level management. Many administration workers 
will resist new IT systems if these are not promoted by upper management. 
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important when imagining future modes of working. Dhaka University is a 
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may miss this point. 
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er their output to the rest of the group and to us. The workers are able to iden-
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tion workers were silent on the following issues:






2) Motivational issues were almost non-present. Members of the organisation 
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er does what he or she is ordered to do. A large share of the Bangladeshi work 






ȱ ȱ ȱȱǯȱȱȱ Ȭȱȱ ¢Ȭȱ
































ȱ ȃ ȬȄȱ ǯȱȱȱ ȱ ȱ ȱ ȱ ȱ ȱǰȱ
ȱ¢ȱ¢ȱȱȱǯȱȱ ȱ ȱęȱȱȱ





awareness of the need for training is widespread, but the solutions remain un-
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evant to report. The notion that visual design and motivation get suppressed in 
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are worth taking seriously. 
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terests beyond those stated here. 
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Learning as Negotiating Identities. 
Applying Wenger’s Identity Theory 
to Inform Designs for Learning to 
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Digital Divide – the Real Hitch for Internet Use? 
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ing up new ways for understanding how to use ICT based tools in a develop-
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group, that is through engagement and shared learning. Students were divided 
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through forming identities, learning environments need to be designed so that 
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Components of the Learning Framework
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modes of belonging that will help to make sense of learning and identity for-




have been developed based on inspiration from the work of Brosnan & Burgess 
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the students have learned through the intervention of Internet training and 
workshops.
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using the Internet and how they imagine they would be using it in future, this 
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(Nossiter & Biberman, 1990).




the potential value of the Internet in their daily lives.
Alignment
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• Ensure that the students are aware of the role Internet plays in the global 
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Experiences with E-Portfolios for 
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In Malaysia, making the best use of ICT and mastering the English language 
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should be used. In Malaysia, a road map of ȱŘŖŘŖȱȱȱȱȱ
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self-assessment. It represents who you are, what you do, why you do 
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Study Context & Participants
Universiti Sains Malaysia (USM), a well-known government university both 
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online CoP with e-portfolios. 
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ples of similar texts, or reviews of related materials. ȱȱ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gather information, using emails or instant messages for sharing information, 






• So far, I am not sure what e-portfolio is (Sr1B2)
• ȱȱȱ¡ȱȱȬȱǻŗŚǼ
• Never heard of it before (Sr1E3)
Early Challenges 
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I was asking myself what it was, how am I going to do it, what am I 
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Perceived as a Challenge
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time (DJA6) and learning the proper way to use ICT (DJA7).
Conclusive Perception
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sometimes unimpressive. A few examples are as follows:
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is the reason why, despite ample promise, e-portfolios still remained disso-
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their reading and writing skills.
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(Vethamani, Kabilan & Khan, 2008), ȱ	 (Yassin, Mohamad & Yamat, 
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room. (pp. 31-52). Pj: Sasbadi Press
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